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We present a case of a 64-year old female with bilateral knee pain several months after undergoing
staged bilateral TKA. Radiolucencies surrounding the keels of bilateral tibial components were found to
represent metastatic poorly differentiated endometrial carcinoma. PET scan showed adrenal, pulmonary
and tibial foci consistent with metastatic disease. No other cases of bilateral periprosthetic metastasis of
endometrial carcinoma have been described in the literature. Metastases around orthopedic implants are
a rare occurrence. The possibility of periprosthetic metastasis should remain in the differential diagnosis
for any patient with a painful total joint arthroplasty, especially in the setting of a patient with a known
diagnosis of cancer elsewhere in their body.
Copyright © 2015 Published by Elsevier Inc. on behalf of American Association of Hip and Knee Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).Introduction proximal tibia, which demonstrated metastatic poorly differenti-Pain after total knee arthroplasty has several etiologies, which
are often categorized as intra-articular or extra-articular. The most
common causes include infection, loosening, instability, patellar
mal-tracking, or osteolysis [1]. Routine work-up includes plain
radiographs, WBC, ESR, CRP, aspiration of the joint and occasionally
bone scan. Rarely, however, hasmetastatic disease been reported as
a source of pain after total joint arthroplasty [2].
We report the case of a patient who presented to our clinic with
bilateral knee pain several months following total knee arthro-
plasty. It was noted the month prior that she developed a vague
radiolucency around bilateral tibia prostheses of her total knee
arthroplasties. One month later the radiolucent area had drastically
worsened. Coincidentally, she was scheduled for robotic assisted
laparoscopic hysterectomy and lymph node dissection for endo-
metrial carcinoma four days after her clinic visit. During her stay,
CT guided biopsy was performed of the radiolucent area of the leftd any potential or pertinent
conﬂict with this work. For
.1016/j.artd.2015.04.001.
, TX 76104, USA. Tel.: þ1 817
c. on behalf of American Associatio
d/4.0/).ated carcinoma, morphologically similar to the patient's known
endometrial carcinoma. The patient gave verbal consent for the use
of the data concerning her case for publication.
Case history
A 64 year-old Egyptian female with bilateral knee osteoarthritis
underwent bilateral staged total knee arthroplasty (TKA) with
cemented, posterior stabilized implants (Vanguard PS; Biomet,
Warsaw, Indiana). Cementation was performed by coating the
implants and pressurizing the tibia using a cement gun using
Biomet Cobalt cement with gentamycin. The left side was per-
formed in March 2012. Her initial post-operative course was
complicated by multiple deep venous thromboses (DVT), in the
operative extremity, and bilateral pulmonary emboli, in June of
2012. She was diagnosed having Factor V Leiden and Methyl-
enetetrahydrofolate reductase (MTHFR) mutations, which resulted
in her coagulopathy. These were treated with Heparin bridged to
Coumadin, and she has been followed in our anticoagulation clinic.
With regards to her TKA, she did extremely well with very little
knee pain on the left side, andwished to proceedwith the right TKA
approximately 18 months later. She was seen by her primary care
physician and cleared for surgery. Her increased risk for surgery
was discussed at length with the patient, and she elected ton of Hip and Knee Surgeons. This is an open access article under the CC BY-NC-ND
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while, in March of 2014, the patient presented to her primary care
physician with complaints of approximately seven months of
postmenopausal bleeding. An endometrial biopsy, done in April
2014, showed endometrial carcinoma with serous type features,
and she was referred to the Gynecologic-Oncology (Gyn-Onc) ser-
vice for further management. Their team recommended robotic
assisted total laparoscopic hysterectomy, bilateral salpingoophor-
ectomy, omentectomy, and lymph node dissection. She was
amenable to this and scheduled for surgery in late April 2014.
Her initial post-operative course was uncomplicated, and she
continued to progress very well with minimal right knee pain until
April of 2014, when she presented to the Orthopaedic clinic com-
plaining of new onset left knee pain and worsening right knee pain
(7 months post-operative from her right side, 25 months
post-operative from her left). Serologic laboratory tests were or-
dered, which showed a slight elevation of the C-reactive protein
(CRP) 2.6 mg/dL, (ref range 0.0e0.3 mg/dL) with a normal white
blood cell count and erythrocyte sedimentation rate. She returned
to the Orthopaedic clinic for follow up on her serologic tests 4 days
before her planned Gyn-Onc procedure. Radiographs were ob-
tained during that visit which showing a large area of radiolucency
with cortical destruction surrounding both tibial components
(Figs. 1 and 2). This demonstrated a drastic change from her prior
radiographs of her left and right knees performed three months
and elevenmonths prior (Figs. 3 and 4). Her left knee was aspirated
at that clinic visit to rule out infection. A cell count of the synovial
ﬂuid showed a white blood-cell count of 518 cells/cm2 with 20%
polymorphonucleocytes. Further analysis of the ﬂuid demon-
strated: no crystals identiﬁed, and negative aerobic, anaerobic,
fungal cultures and with negative AFB stain. Given the results of her
arthrocentesis, we recommended that she undergo bilateral
computed tomography (CT)-guided tibial bone biopsies to rule out
the possibility of metastasis during the same hospital stay as herFigure 1. AP and lateral X-rays 7 months post-operative following right total knee arthropgynecologic surgery. She underwent robotic total laparoscopic
hysterectomy, bilateral salpingoophorectomy, sentinel lymph
identiﬁcation and biopsy, complete pelvic, common iliac, and per-
iaortic lymphadenectomy, omentectomy, extensive lysis of adhe-
sions with Gyn-Onc service. Pathology showed Grade 3 serous
carcinoma conﬁned to the uterus with clear margins and no
involvement of ovaries, fallopian tubes, omentum, or any of the
multiple lymph nodes sent (Fig. 5). During the same hospital stay, a
CT-guided tibial bone biopsy was preformed. This biopsy demon-
strated “metastatic poorly differentiated carcinoma, morphologi-
cally similar to the patient's known previous endometrial
carcinoma” (Fig. 6). Given the rarity of this condition, the specimens
were sent to the Mayo clinic for further review. Their assessment
supported the diagnosis, “metastatic adenocarcinoma with
morphologic features similar to those present in the patient's
hysterectomy specimen.” The tumor cells were also positive for
cytokeratin AE1/AE3 and negative for S100 and Melan A, which
further supported the diagnosis of metastatic carcinoma.
The patient was presented to our tumor board, and a unani-
mous recommendation was to obtain a positron emission to-
mography (PET) scan to identify possible additional metastatic
disease to gain further insight into her prognosis. The PET scan
demonstrated further adrenal, pulmonary, and tibial foci con-
cerning for further metastatic disease. Unfortunately, the PET scan
was performed at an outside facility and the patient is now out of
the country and unable to consent to obtaining these images.
Collaboration with our Gyn-Onc, Medical Oncology and Radiation
Oncology colleagues allowed us to discern that our patient's
prognosis is approximately 6 months. Given her additional
comorbidities, extensive reconstruction is not a likely alternative
in this case and palliative treatment was discussed with our pa-
tient and her family. Measures that were discussed included
extensive curettage with cementation around bilateral tibial
components versus local radiation therapy. The patient and herlasty demonstrating a radiolucency about the distal portion of the tibial component.
Figure 2. AP and lateral X-rays 25 months post-operative following left total knee arthroplasty demonstrating a radiolucency about the anterior portion of the tibial component.
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following the initiation of medical therapy, the patient has started
chemotherapy with mild symptomatic improvement in bilateral
knees. She was recommended to use a wheelchair, but allowed to
perform transfers. The patient then returned to her country of
origin and was lost to clinical follow up. In the case of prolonged
survival or periprosthetic fracture, our plan would be proximal
tibia replacement with endoprosthesis or amputation given the
lack of proximal tibial bone stock.Figure 3. AP and lateral X-rays 4 months post-opeDiscussion
The etiology of a painful total knee arthroplasty can often be
identiﬁed using a systematic approach [1]. A thorough history and
physical exam, appropriate lab and radiographic evaluationoften leads
to a deﬁnitive diagnosis. Metastatic disease, however, is an infrequent
cause, and has only been reported in a few instances. The most com-
mon primary carcinomas to metastasize to bone are breast, lung,
prostate, kidney, thyroid and the axial skeleton is the most commonrative following right total knee arthroplasty.
Figure 4. AP and lateral X-rays 14 months post-operative following left total knee arthroplasty.
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leads to improved patient survival with current treatment modalities.
A review of the literature demonstrates a small number of cases
of periprosthetic metastases to total hip arthroplasties including
non-Hodgkins lymphoma, malignant ﬁbrous histiocytoma, immu-
noblastic lymphoma and carcinomas of the lung. To our knowledge
metastases to total knee implants are evenmore uncommon [3e9].
This is the ﬁrst case of simultaneous metastases to bilateral total
knee implants to be reported.
Our patient received staged bilateral total knee arthroplasties
18 months apart, and reported no problems until 25 months after
the left and 7 months after the right TKA consistent with radio-
graphic ﬁndings of more aggressive bony destruction of the left
proximal tibia. Her primary diagnosis of serous endometrial
adenocarcinoma was thought not to have distant metastases, and
underwent hysterectomy with lymph node dissection 4 days afterFigure 5. Endometrial biopsy with H&E stain at 40 magniﬁcation.tibial lucencies were identiﬁed in clinic. Biopsies obtained after
hysterectomy demonstrated metastatic poorly differentiated car-
cinoma, morphologically similar to patient's known endometrial
carcinoma. In this case, aspiration of the knee was negative for
infection, but our specimen was not sent for cytology. Given the
aggressive changes in the proximal tibia over a month's time and
her known scheduled hysterectomy for endometrial cancer, we felt
that a biopsy was warranted despite the rarity for metastases. The
incidence of bone metastases of endometrial cancer is <1% in
gynecologic oncology literature, and has not been reported around
total joint implants [10]. Prognosis after identifying metastatic
disease to implants is poor, and treatment for endometrial carci-
noma metastasizing to bone involves a multimodality approach
[4,7,11]. A prior report of 21 patients in gynecologic oncology
literature reported an overall survival of those patients with bone
metastases at primary diagnosis to be 17 months [11]. MultipleFigure 6. Left proximal tibia biopsy with H&E stain at 40 magniﬁcation.
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with poor prognosis [10]. It has been reported there may be
an association between soft tissue tumors and the presence of
implants [7]. Several theories have been postulated regarding fac-
tors that may predispose to periprosthetic metastatic disease.
Enneking reported that areas with abnormal increases in blood
ﬂow (post-surgical sites) had a predilection to attract metastases
[12]. Roques et al. also felt that surgical insult, resultant abnormal
blood ﬂow, and healing response may predispose these areas to
metastatic disease [13]. Total joint literature regarding nuclear bone
scans following total joint arthroplasty suggest increasedmetabolic
activity and therefore blood ﬂow about total joint replacements up
to 2 years following surgery.Summary
In conclusion, we should maintain a high index of suspicion and
consider possible metastatic disease in our differential of a painful
total knee arthroplasty. A known diagnosis of a primary soft tissue
malignancy in the setting of periprosthetic pain, marked osteolysis
or periosteal changes should prompt evaluation for possible me-
tastases. It is prudent in an atypical presentation such as this to
include cytology along with microbiological cultures/sensitivities
with our routine aspiration studies. Pre-operative diagnosis of
malignancy around total joint components signiﬁcantly inﬂuences
the treatment strategy and surgical plan.References
[1] Dennis DA. Evaluation of painful total knee arthroplasty. J Arthroplasty 2004
Jun;19(4 Suppl 1):35.
[2] Nagy MT, Young AF, Gorgees N, Barrington RL. Periprosthetic metastasis: a rare
cause for prosthetic loosening. BMJ Case Rep 2013 Apr 18;2013.
[3] Bali K, Prabhakar S, Krishnan V, Dhillon MS. Hip hemiarthroplasty peri-
prosthetic loosening caused by papillary ovarian carcinoma metastasis in a
78-year-old woman: a rare presentation and a literature review. Am J
Orthop (Belle Mead NJ) 2012 Jan;41(1):33.
[4] FehringK,HamiltonW.Metastatic carcinomaas anunusual causeof kneepainafter
total knee arthroplasty. A case report. J Bone Joint Surg Am 2009Mar 1;91(3):693.
[5] Currall VA, Dixon JH. Synovial metastasis: an unusual cause of pain
after total knee arthroplasty. J Arthroplasty 2008 Jun;23(4):631.
[6] Alden KJ, Weber KL, Hungerford MW. Periprosthetic thyroid metastasis
after total knee arthroplasty: a report of two cases and review of the
literature. J Surg Orthop Adv 2007 Fall;16(3):148.
[7] O'Shea K, Kearns SR, Blaney A, et al. Periprosthetic malignancy as a mode of
failure in total hip arthroplasty. J Arthroplasty 2006 Sep;21(6):926.
[8] Kolstad K, H€ogstorp H. Gastric carcinoma metastasis to a knee with a newly
inserted prosthesis. A case report. Acta Orthop Scand 1990 Aug;61(4):369.
[9] Donohoe KJ, Patton DD. Metastatic non-Hodgkin's lymphoma on bone scin-
tigraphy mimicking loosening or infection of hip prosthesis. Clin Nucl Med
1987 Nov;12(11):888.
[10] Uccella S, Morris JM, Bakkum-Gamez JN, et al. Bone metastases in endometrial
cancer: report on 19 patients and review of the medical literature. Gynecol
Oncol 2013 Sep;130(3):474.
[11] Kehoe SM, Zivanovic O, Ferguson SE, Barakat RR, Soslow RA. Clinico-
pathologic features of bone metastases and outcomes in patients with
primary endometrial cancer. Gynecol Oncol 2010 May;117(2):229.
[12] Enneking WF. Musculoskeletal Tumor Surgery, vol. 1. New York: Churchill
Livingstone; 1983.
[13] Roques DF, Amigues H, Puget J, et al. Synovial metastasis of the knee. First
symptom of stomach cancer. Rev Med 1974;10:235.
